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ABRADING MECHANISMS 




[0001] This is a non-provisional patent application claiming the priority 
benefits under 35 U.S.C. §1 19(e) of provisional patent application no. 60/416.284, filed on 
October 3, 2002. 



Field of the Disclosnrp 



[0002] The present disclosure generally relates to hand tools and, more 
particularly, relates to hand tools for perfonning sanding or abrading activities. 

Backprnini d of th« ni«M....... 

[0003] In many construction, repair, and reitaishing projects it is 
necessary or desirable to sand a given surface. For example, in the reflnishing of itoniture. 
.the prior vanush. paint, stain, etc. must be sanded or abraded ofTsuch tha, the new finish can 
, be appued. Similarly, in the preparation of interior walls, it is often necessary to sand plaster 
or joint compound to provide a smooth surface prior to application of primer and paint. The 
same is tnte with respect to exterior painting wherein siding needs to be scraped and often 
sanded prior to application of the desired stain or paint. 

[0004] With many of these activities, it is possible to use a power tool to 
prepare the surface. For example, power washers using pressurized water or sand blastet. 
using pneumatic power to impart sand particles against the surface at high speeds can to be 
used to remove the prior surface. However, it is often still desitable to perfonn such sanding 
operations by hand. This is particularly tnte with r^pect to smaller projects, hard to reach 
areas, oddly shaped surfaces, detail work, wood working, or wherein cost is at a premium. 

10005) Various tools are therefore currently known to conduct such sanding 
operations. With one commonly used tool, known as a sanding block, a sheet of sand paper 
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IS wrapped around a flat surface of block and secured thereto at its ends using various 
mechanisms. Commonly, such securement is accomplished through the use of a wing nut or 
other threaded mechanism imparting a force against a securing plate which secures the sand 
paper to the block. U.S. Patents Nos. 1,501,192 and 1,544,368 are two examples of such 
blocks, m still further devices, the block is made of flexible material such as rubber with slits 
being provided at each of the first and second ends of the block. The resulting flaps fonned 
at the first and second ends can be defonned such that the sheet of paper may be inserted into 
the slits with teeth being provided therein to grip the paper once inserted. 

[0006] While effective, none of the currently known manual sanding blocks 
are of optimal design. With the aforementioned wing and nut configurations, considerable 
time is employed in changing out each sheet of paper in that the entire length of the threaded 
shaft upon which the wing nuts are secured must be traversed by the wing nut itself before 
the plate can be removed for removal of the paper itself With the latter mentioned rubber 
block, the operation itself is relatively awkward in that considerable force must be applied to 
the end flaps to sufficiently defom. the flaps and enable the sheet to be removed. Moreover, 
since such significant levels of force are required, the risk of injury is increased in that the 
prongs or teeth within the block can puncture or otherwise hann the finger of the operator. 

Summary n f the Displnsni-t. 

[0007] In accordance with one aspect of the disclosure, an abrading tool is 
disclosed which may comprise of a base, a handle, a first cam mechanism, and a second cam 
mechanism. The base may include first and second ends with the handle extending from the 

base. Each cam mechanism may be pivotally attached to one of the base first and second 
ends. 
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[0008] Ir, accordance with another aspect of the disclosure, an abrading tool 
is provided which n.ay comprise a base and a rigid cover. The base may be manufactured of 
flexible material with the rigid cover being removably mounted to the base and adapted to 
trap an abrading sheet between the base and cover. 

[0009] maecordanee with another aspect of the discJosure. an abrading tool 
is disclosed Which n,ay comprise a base, a handle, and firs, and s^nd spring biased cla„,ps. 
The base may include firs, and second ends wia ,he handle extending from the base. Each of 
the Brs, and second spring biased Camps may be mounted ,o one of the base first and second 
ends. 

[0010] These and otter aspects and featares of fte disclosure will be more 
r^ly apparent upon reading .he following detailed descripUon when read in conjunction 
with the accompanying drawings. 

Brief Dcsgripti nn of the nrawin. 

[001 IJ Fig. 1 is a side view of a first embodiment of an abrading tool 
constructed in accordance with the teachings of the disclosure; 

[0012] Fig. 2 is a top view of the abrading tool of Fig. 1; 
[0013] Fig. 3 is an exploded view of the abrading tool of Fig. 1 ; 
[0014] Fig. 4 is a sectional view taken along line 4-4 of Fig. 1 ; 

[0015] Fig. 5 is aperspective view of a second embodiment of an abrading 
tool constructed in accordance with the teachings of the disclosure; 

[00 1 6] Fig. 6 is a side view of the abrading tool of Fig. 5; 

[001 7] Fig. 7 is a perspective view of a third embodiment of an abrading 
tool constructed in accordance with the teachings of the disclosure; 
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[0018] Fig. 8 is a side view of the abrading tool of Fig. 7; 

[0019] Fig. 9 is a top view of the abrading tool of Fig. 7; 

[0020] Fig. 1 0 is an exploded view of the abrading tool of Fig. 7; 

[0021] Fig. 1 1 is a sectional view of the abrading tool of Fig. 7 taken along 
line 11-11 of Fig. 7; 

[0022] Fig. 1 2 is a side view of a fourth embodiment of an abrading tool 
constructed in accordance with the teaching of the disclosure; 

[0023] Fig. 13 is a top view of the abrading tool of Fig. 12; 

[0024] Fig. 14 is a exploded view of the abrading tool of Fig. 12; 

[0025] Fig. 1 5 is an sectional view of the abrading tool of Fig. 12 taken 
along line 15-15 of Fig. 12; and 

[0026] Fig. 16 is a bottom view of the cover of the abrading tool of Fig. 12. 

[0027] The disclosure is susceptible to various modifications and alternative 
constructions, certain illustrative embodiments thereof have been shown in the drawings and 
will be described below in detail. It should be understood, however, that there is no intention 
to limit the disclosure to the specific forms disclosed, but on the contrary, the intention is to 
cover all modifications, alternative constructions, and equivalents falling within the spirit and 
scope of the invention as defined by the appended claims. 

Detailed Descrintiftn of the Displngnri. 

[0028] Referring now to the drawings, and with specific reference to Fig. 1 , 
a first embodiment of an abrading tool constructed in accordance with the teachings of the 
disclosure is generally referred to by reference numeral 20. One of ordinary skill in the art 
will readily recognize the general category of tool represented by the abrading tool 20 is that 
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of sandmg block. Such a block is adapted .o hold replaceable shee.. of sand paper or „U,er 

abrading sheets 22 for refinishing or oU^erwise abrading a surface u, be prepared (no, shown). 

As used he^n abrading tools are deflncd as any type of equipment used. ,„ condition a 

surface through ffiction and accordingly would include sande,.. polishes, scrubbers, or the 

like. 

[0029] As shown best in Fig. 3. the abrading tool 20 includes a base 24 to 
Which a handle 26 is secured. The base 24 includes firs, and second ends 28. 30. Tl,e handle 
26 also includes firs, and second ends 32. 34. Mounted u> each of fte firs, and second handle 
«.ds 32, 34 are cam mechanisms 36, 38, respectively to addition, while each of fte 

embodiments depicted and discussed include a built in handle, the scope of Ute inven,ion 
includes embodiments without handles atUched, bu. wherein a handle such as an extension 

pole or the like can be attached. 

[0030] More specifically, each of fte first and second cam mechanisms 36, 
38 includes a pivo, ann 40 extending from an axle 42, wift a cam 44 moun,ed ,o the axle 42 
well. Mom,ang grooves 46 are provided within the base 24 for receipt of to axle 42 such 
ma, when to base 24 is secure, .o to handle 26, to axle 42 is captured AerebCween i 
rotational fashion. One of ordinaty skiU in to art will readily undet^Und tot to base 24 and 
handle 26 can be so secured in any number of fashions including through to use of adhesive, 
rivets or other fasteners wift to prcfcred embodimen, providing a number of wells 48 
wiftm to base 24 for receip, of a fastener (not shown) such as a threaded screw for 
attachment of to base 24 to to handle 26. 

[0031] Tunnng now to Pig 4. it will be noted tot the diameter of to cam 
44 is such to, is does not fteely dear to base ends 28 and 30, tather significant force must 
be applied to to pivot a™ 40 so as to compress to cam 44 against to first and second base 
ends 28 and 30 and tos secure to abrading shee, 22 tterebe«veen. I, is therefore desirable 
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to manufacture the cam 44 from a compressible material such as rubber or the like. By 

compressing the cams 44 against the paper 22, not only is the paper secured but it ,s pulled 

taught across the base 24 as well. Moreover, as used herein, abrading paper of abrading 

sheets are defined as sand paper, scrubbing surfaces including bristles, pohshing clothes, and 
the like. 

[0032J Once so compressed, the pivot am. 40 can be secured into a locked 
position ,lm,Mgh the use of locldng mechanisms 50. Any number of such mechamsms can be 
employed with the preferred embodiment using ledges 52 extending fiom the handle fust and 
second ends 32 and 34 and by providing recesses 54 wiUun the pivot arms 40 having a radius 
of rotation which is slightly less than the dimension between the mounting grooves 46 and 
Ihe ledge 52. In other words the arc ofrotation of the pivot ann 40 is such that it 

fteely navigate «1- ledge 52. bu, rather must be defonned outwatdly as to overcome the 
ledge 52 when moving from the locked position to the unlocked position. 

[0033] to operation, it can therefore be seen that in order to attach and 
detach an abradmg sheet ftom me abrading tool 20. the pivot anns 40 simply need to be 
rotated from dre downward or lock«l position wherein the cams 44 compress against the base 
first and second ends 28 and 30 and thereby against the abrading sheet 22. to an upper or 
unlocked position wh«ein flre cam. 44 are moved out of engagement w,th the first atnl 
second ends 28 and 30. to order to do so, however, significant upward force must be applied 
.0 the pivot ann 40 so as to clear the recess 54 past the ledge 52. A layer of cushioned rubber 
or plastic material 55 may be provided on a bottom surface 56 of Ure base 24 to better grip the 

abrading sheet 22 and provide eriranced ability for the abrading tool 20 to access surfaces to 
be abraded. 

[0034] In the depicted embodiment, the entire abrading tool 20 is 
manufactured from plastic materials. A variety of thennoplastic resins could be used to 
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manufacmr. fte device tacluding po,ye,hyle„es, (e.g.. HDPE or LDPE). polyp„,pylencs, 
polyeftyleneterephtoakte, polyvinylchloride and. polycarbonate. Various ftennoplasUc 
elastomers such Santoprene " products available through Advanced Elastome.. Systems. LP, 
of Akron. Ohio may also be used to pmvide rubbery gripping surfaces on the handles. 

[0035] In a related embodiment to that depicted in Figs. 1-4, an abrading 
tool 60 is disclosed wherein the cams 44 may be provided on pivot anns 40 adapted to rotate 
below U,e handle 26 of the abtading tool 60 as opposed to the top of the abrading tool 60. 
This embodiment is depicted in Figs. 5 and 6. to so doing, the pivot anns 40 themselves 
fotm part of the bottom surface 56 against which the abrading sheet resides during use. Like 
reference numerals to those with respect to flte first embodiment are employed in this second 
embodiment, 

[0036] Tunung now to Figs. 7-1 1, a thiid embodiment of an abrading tool 
constructed in accordance with the teachings of the disclosure is generaUy referred to by 
reference numeral 70. As shown therein, an abrading tool 70 includes a base 72 from which 
extemls a handle 74 in a unitary fashion. Firs, and second bridges 76, 78 com,ect the handle 
74 to the base 70 to thereby provide a fluu-hole 80 for receipt of a hand of the operator. 

[0037] The abrading tool 70 further includes firat and second ends 82, 84 to 
which are mounted first and second clampmg mechanisms 86 and 88, tespectively. Any 
number of different types of clamps 86, 88 may be employed with the pteferred einbodiment 
using one with a pivot am, 90 from which a pair of mounting struts 92 (Fig. 1 0) inwardly 
extend. An im,er surface 94 of the pivot arm 90 further mdudes a spring recess 96, as well as 
first and second paper gripping teeth 98. Of course, in alternative embodiments, more ftan 
two teeth 98 can be provided. Regardless of the number of teeth 98 employed, a 
eomphmentao- number of recesses 100 would be provided within the base 72 of an abrading 
tool 70. As one of ordina^. skill in the art will readily undemand, the teeth 98 and recesses 
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100 can be advantageously employed ,0 securely grip abrading .h^„ ,02ffig. u)be«veen 
the pivot aim 90 and the base 72. 

[0038] With specific reference to Fig. 1 1 , the abrading tool 70 is shown in 

sectional view to include a recess 104 to house a sDrinainfi a ^ - , , 

nouse a spnng 106. Accordingly, the spring 106 is 

capmred between a,e rece. 104 and .he recess .00 .o .hns constanUy exer, ou^var^y biasing 
force agains. a top end .08 of .he pivo. a™ 90 and «,„s an inward comp^ssive fo.e agains. 
a bconr end . .0 rCa^ve u, fte base 72. F.n, Fig. ,0. i. win also be appreciaied d». ftom a 
manufachrtng standpoint d,c abrading .ool 70 is pteferably nranufec^ed fiom fe, and 

second complimentary halves 112 114 A nivnt nin 1 1 ^ • 

I ^, 1 1 4. A pivot pin 1 1 6 is secured therebetween to serve as 

the fulcrum for the pivot arm 90. 

[0039] Turning now ,„ Figs. 12-16. a fourth embodiment of an abrading 
U>ol constructed in accordance with the teachings of the disclosure is gener^ly refe„ed to by 
reference numeral 120. As shown thetein, the abrading tool .20 includes a base .22 to which 
.s removably secured a cover .24. Preferab.y the base .22 is manufactured from a flexible or 
oUrerwise maUeable material such as any number of thennoplastic elastomers such as those 
of the Santoprene- family of products, rubber, or the ,ike. With specific refetence to the 
expl«led view of Fig. .4. the base , 22 is shown to mclude a mounting hub 126 centrally 
located between frrst and second end flaps ,28 and .30 Flexing grooves 132 ateptovided 
be^veen the end flaps 128 and 130 and d,e mounting hub 126 so as to enable the base .22 to 
achieve any number of different configurations and drus enable a user to more readily apply 
abrasive force to the surface to be prepared. 

[0040] Each of the end flaps .28 and 130 includes a plurality of recesses 
134 adapted to receive a comphmentarily numbered set of engagement teeth 136. to so 
doing, one of ordinary ski.l in the ar, will readily reco^ze that an abradmg sheet 138 can be 
-cured between the base 122 and .24 when the cover .24 is compressed over the base .22 
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to a degree sufficient to cause the engagement tePth . ^ . 

c engagement teeth 136 to puncture the abrading sheet 138 

and enter the recesses 134. 

[0041] In order to saciu^ ,he cover 124 to the ba.e 122, the width 140 of the 
mounting hub 126 i. made .lightly wider than ,hc width 142 of the cover 124. More 
specifically, fust and second ears 1 44 downwa^lly depend from the cover .24 and it is the 
distance therebetween which is sli^.ly less than the widfl, of d« mounting hub 126. It win 
also be noted that the cover 124 includes a recess 146 adapted to receive the entirety of a,e 

mounting hub 126 when i, is desited u> secure the abrading sheet ,38 to the abrading tool 
120. 

[0042] In operation, it can therefore be seen that the abtading tool 120 can 
be used by wrapping Ute abradmg sheet 138 about the base 122. pulling U,e end flaps 128. 
130 away fen, flte cover 124. inserting the ends of the sheet 138 between the end flaps 128 
130 and cover 124. and re.easmg. h so doing, the engagement teeth 136 punchn. fl. paper 
138 and enter into Ute recesses 134. By providmg the flexing grooves 132 between the end 

flaps 128. 130 and mounting hub 126. the end flaps 128. 130 can mot. easily be pulled away 

from the cover 124 than with prior art sanding blocks. 

[0043] From the foregoing, it will be noted that a number of different 
embodiments for an abrading tool ate disclosed which mc^ase fl,e speed wid, which 
abrading sheets can be teplaced while improving the comfort of the operator and improving 
the ability of the operator to reach relatively non-uniformly shaped surfaces. 



